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Claims 
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1 . An isolated polypeptide comprising the amino acid sequence of SEQ ID NO:5, or a 



2. An isolated immunogenic polypeptide comprising the amino acid sequence of SEQ ID 
NO: 12, or a functional variant thereof. 

3 The isolated immunogenic polypeptide of claim 2 wherein the isolated immunogenic 
peptide consists of an amino acid sequence selected from the group consisting of SEQ ID 
NO:5, SEQ ID NO:9 and SEQ ID NO:12. 

4. The isolated immunogenic polypeptide of claim 1 wherein the isolated polypeptide 
consists of the amino acid sequence of SEQ ID NO: 12. 

5 . The isolated polypeptide of claim 1 or claim 2 wherein the isolated polypeptide is 
non-hydrolyzable. 

6. The isolated polypeptide of claim 5 wherein the isolated polypeptide is selected from 
the group consisting of peptides comprising D-amino acids, peptides comprising a 
-psi[CH 2 NH]-reduced amide peptide bond, peptides comprising a 
-psi[COCH 2 ]-ketomethylene peptide bond, peptides comprising a 
-psi[CH(CN)NH]-(cyanomethylene)amino peptide bond, peptides comprising a - 
psi[CH 2 CH(OH)]-hydroxyethylene peptide bond, peptides comprising a -psi[CH 2 0]-peptide 
bond, and peptides comprising a -psi[CH 2 S]-thiomethylene peptide bond. 

7. A composition comprising the isolated immunogenic polypeptide of claim 2. 

8. The composition of claim 7, further comprising an isolated non-alt.M-CSF tumor 
rejection antigen peptide or a precursor thereof. 

9. The composition of claim 7, wherein the isolated immunogenic polypeptide comprises 
the amino acid sequence of SEQ ID NO: 12. 



fragment thereof having at least 14 consecutive amino acids of SEQ ID NO:5. 
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10. The composition of claim 9, wherein the isolated immunogenic polypeptide consists 
of an amino acid sequence selected from the group consisting of SEQ ID NO:5, SEQ ID 
NO:9,andSEQIDNO:12. 

5 K^yf- A* 1 ifcplated nucleic acid encoding a peptide selected from the group consisting of the 
w polypeptide ofdaim 1 and the immunogenic polypeptide of claim 2, wherein the isolated 
nucleic acid, wheh translated in frame, does not encode M-CSF, a precursor of M-CSF, or a 
fragmeni-o f M - CSI 



10 12. The isolated nucleic acid of claim 1 1 , wherein the nucleic acid comprises SEQ ID 
NO:ll. 

13. Artaxpression vector comprising the isolated nucleic acid of claim 1 1 operably linked 
to a promote*; 
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14. The expression vector of claim 13 wherein the nucleic acid comprises SEQ ID NO: 1 1 . 

15. The expression-vector G f claims 13 or 14 further comprising a nucleic acid which 
encodes an HLA-B YsSO 11 molecule. 



1 6. A host cell trarisffected or transformed with an expression vector selected from the 
group consisting of the expression vector of claim 13, the expression vector of claim 14, and 
the expression vector of claim 15. 

25 17. A host cell transfected or transformed with an expression vector selected from the 
group of the expression vector ofclaim 1 1 and the expression vector of claim 12, and 
wherein the host cell expresses an MLA-B* 3 501 molecule. 

1 8. A method for enriching selectively a population of T lymphocytes with CD8 + T 
30 lymphocytes specific for an alt.M-CSF immunogenic polypeptide comprising: 

contacting an isolated population of T lymphocytes with an agent presenting a 
complex of the alt.M-CSF immunogenic polypeptide and an HLA class I molecule in an 
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amount sufficient to selectively enrich the isolated population of T lymphocytes with the 
CD8 + T lymphocytes. 

19. The method of claim 1 8, wherein the agent is an antigen presenting cell contacted with 
an alt.M-CSF immunogenic polypeptide comprising the amino acid sequence of SEQ ID 
NO:12. 

20. The method of^laim 1 8 or 1 9 wherein the HLA class I molecule is an HLA-B*3501 
molecule and wherein the alt.M-CSF immunogenic polypeptide is selected from the group 
consisting ofi — \ 

a peptide consisting of the amino acid sequence of SEQ ID NO:5 ? a peptide consisting 
of the amino acid sequence of SEQ ID NO:9, and a peptide consisting of the amino acid 
sequence of SEQ ID NO: 12. 



21 . A method for diagnosing a disorder characterized by expression of an alt.M-CSF 
polypeptide comprising: 

contacting a biological sample isolated from a subject with an agent that is specific for 
the alt.M-CSF polypeptide, and 

determining the interaction between the agent and the alt.M-CSF polypeptide as a 
determination of the disorder. 



22. The method of claim 21 wherein the alt.M-CSF polypeptide comprises the amino acid 
sequence of SEQ ID NO: 12. 

23. The method of claim 22, wherein the alt.M-CSF polypeptide is selected from the 
group consisting ofc 

a polypeptideyconsisting of the amino acid sequence of SEQ ID NO:5 and a 
polypeptide consistimsW' the amino acid sequence of SEQ ID NO: 12. 

24. A method for diagnosing a disorder characterized by expression of an alt.M-CSF 
immunogenic polypeptide which forms a complex with an HLA class I molecule, comprising: 

contacting a biological sample isolated from a subject with an agent that binds the 
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cd^nplex; and 

determining binding between the complex and the agent as a determination of the 
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25. TWemethod of claim 24 wherein the HLA class I molecule is an HLA-B*3501 
molecule ^el^e^tt.M-CSF immunogenic polypeptide comprises the amino acid sequence of 
SEQ ID 

26. The methodspf claim 25, wherein the alt.M-CSF immunogenic polypeptide is selected 
from the group consisting of: 

a peptide consisting of the amino acid sequence of SEQ ID NO: 5 and a peptide 
consisting of the amino aciH^sequence of SEQ ID NO: 12. 

27. A method for treating a subject having a disorder characterized by expression of alt.M- 
CSF, comprising: 

administering to the subject an amount of an alt.M-CSF immunogenic polypeptide 
sufficient to ameliorate the disorder. 



28. The method of claim 27 wherein the alt.M-CSF immunogenic polypeptide comprises 
the amino acid sequence of SEQ ID NO: 12, or a functional variant thereof. 

29. The method of claim 28, wherein the alt.M-CSF immunogenic polypeptide is selected 
from the group consisting of: 

a petotide consisting of the amino acid sequence of SEQ ID NO:5, a peptide consisting 
of the amino acid sequence of SEQ ID NO:9, and a peptide consisting of the amino acid 
sequence of SB9 ID NO : 1 2 . 

30. A method jfoMreaung a subject having a disorder characterized by expression of alt.M- 
CSF, comprising: \ 

administering to the subject an amount of an agent which enriches selectively in the 
subject the presence of complexes of an HLA class I molecule and an alt.M-CSF 
immunogenic polypeptide, sufficient to ameliorate the disorder. 
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3 1 . ^he method of claim 30 wherein the HLA class I molecule is an HLA-B*3501 
moleculeNand the alt.M-CSF immunogenic polypeptide comprises the amino acid sequence of 
SEQ ID NO: 1 2, or a functional variant thereof. 

32. Thd method of claim 3 1 , wherein the alt.M-CSF immunogenic polypeptide is selected 
from the group consisting of: 

a peptide consisting of the amino acid sequence of SEQ ID NO:5 5 a peptide consisting 
of the amino acid sequence of SEQ ID NO:9, and a peptide consisting of the amino acid 
seq u e nce of SEQ 4D-NQU2. 



33. A method for treating a subject having a disorder characterized by expression of alt.M- 
CSF, comprising: 

administering to the subject an amount of autologous CD8 + T lymphocytes sufficient 
to ameliorate the disorder, wherein the CD8 + T lymphocytes are specific for complexes of an 
1 5 HLA class I molecule and an alt.M-CSF immunogenic polypeptide. 

34. The method of claim 33 wherein the HLA class I molecule is an HLA-B*3501 
molecule and the alt.M-CSF immunogenic polypeptide comprises the amino acid sequence of 
SEQ ID NO: 12, or a functional variant thereof. 



35. TW method of claim 34, wherein the alt.M-CSF immunogenic polypeptide is selected 
from the group consisting of: 

a pept^ste consisting of the amino acid sequence of SEQ ID NO:5, a peptide consisting 
of the amino acid^equence of SEQ ID NO:9, and a peptide consisting of the amino acid 
25 sequence of SEQ IETND : 1 2 . 

36. A method fokidei^ifying functional variants of an alt.M-CSF immunogenic 
polypeptide, comprising 

selecting an alt.M-CSlNimmunogenic polypeptide, an HLA class I binding molecule 
30 which binds the alt.M-CSF immunogenic polypeptide or fragment thereof, and a T 

lymphocyte which is stimulated by the alt.M-CSF immunogenic polypeptide or fragment 
thereof presented by the HLA class I binding molecule; 
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iding deleting or substituting a first amino acid residue of the alt.M-CSF 
immunogenic polypeptide to prepare a variant peptide; 

deteUining the binding of the variant peptide to HLA class I binding molecule and 
the stimulation of the T lymphocyte, wherein binding of the variant peptide to the HLA class I 
5 binding molecW or stimulation of the T lymphocyte by the variant peptide presented by the 
HLA class I bintiing molecule indicates that the variant peptide is a functional variant of the 
alt.M-CSF immunogenic polypeptide. 

37. The method of claim 36, wherein the alt.M-CSF immunogenic polypeptide comprises 
10 the amino acid sequ&nce of SEQ ID NO: 12. 

38. The method of)blaim 36, further comprising the step of comparing the stimulation of 
the T lymphocyte by thd alt.M-CSF immunogenic polypeptide and the stimulation of the T 
lymphocyte by the functional variant as a determination of the effectiveness of the stimulation 

5 of the T lymphocyte by thfc functional variant. 

39. The method of claim 36, further comprising the step of adding, deleting or substituting 
at least one second amino acid\to prepare a variant peptide, and 

determining the bindinriof the variant peptide to HLA class I binding molecule and 
10 the stimulation of the T lymphocyte, wherein binding of the variant peptide to the HLA class I 
binding molecule or stimulation df the T lymphocyte by the variant peptide presented by the 
HLA class I binding molecule indicates that the variant peptide is a functional variant of the 
alt.M-CSF imm unogenic poly peptide 

5<fHpr AV isolated polypeptide which binds selectively a polypeptide of any of claims 1, 2, 3 
O^or 4, provided that the isolated polypeptide is not an HLA class I molecule. 

41 . The isolatbd polypeptide of claim 40, wherein the isolated polypeptide is an antibody. 

0 42. The antibody of claim 4Vwherein the antibody is a monoclonal antibody. 

W 

43. The antibody of claim 41 , Wherein the antibody is a chimeric antibody or a humanized 
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antibody. 

44. The isolated poWpeptide^of claim 40, wherein the isolated polypeptide is an antibody 
fragment selected froinlfi^up consisting of a Fab fragment a F(ab), fragment or a 
fragment including a region selective for an alt.M-CSF immunogenic polypeptide. 

45 . An isolated CD8 + T lymphocyte which selectively binds a complex of an HLA class I 
molecule and an alt.M-CSF immunogenic polypeptide. 

46. The isolated CD8 + T lymphocyte of claim 45 wherein the HLA class I molecule is an 
HLA-B*3501 molecule and wherein the alt.M-CSF immunogenic polypeptide comprises the 
amino acid sequence of SEQ ID NO: 12, or a functional variant thereof. 

47. The isolated\CD8 + T lymphocyte of claim 46 wherein the alt.M-CSF immunogenic 
polypeptide is select^a^rom thegfoup consisting of: 

a peptide corls^tingof the amino acid sequence of SEQ ID NO:5, a peptide consisting 
of the amino acid sequence of SEQ ID NO:9, and a peptide consisting of the amino acid 
sequence of SEQ ID NO:i: 

48. An isolated antigen presenting cell which comprises a complex of an HLA class I 
molecule and an alt.M-CSF immunogenic polypeptide. 

49. The isolated antigen presenting cell of claim 48 wherein the HLA class I molecule is 
an HLA-B*3501 molecule and wherein the alt.M-CSF immunogenic polypeptide comprises 
the amino acid sequence of SEQ ID NO: 12, or a functional variant thereof. 

50. The isolated antigen presenting cell of claim 49 wherein the alt.M-CSF immunogenic 
polypeptide is select^fiom the group consisting of: 

a peptide co^sisffhg-efthe amino acid sequence of SEQ ID NO:5, a peptide consisting 
of the amino acid sequence SEQ ID NO:9, and a peptide consisting of the amino acid 
sequence of SEQ ID NO: 1 2. 
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5 1 . A method for identifying a candidate mimetic of an alt.M-CSF immunogenic 

Polypeptide, comprising 

Riding a HLA molecule which binds an alt.M-CSF immunogenic polypeptide or a 
fragment thereof, 

contacting the HLA molecule with a test molecule, and 

determVing the binding of the test molecule to the HLA molecule, wherein a test 
molecule whichWds to the HLA molecule is a candidate mimetic of an alt.M-CSF 
immunogenic polypeptide. 

52. The method ofclaim 5 1 , further comprising 

forming a complex of the HLA molecule and the candidate mimetic, 

contacting the comWx with a T cell which binds to a complex of an HLA molecule 

and an alt.M-CSF immunogenic polypeptide, and 
assaying activation of the T cell. 



53. The method of claim 52, wherein activation of the T cell is indicated by a property 
selected from the group consisting^ proliferation of the T cell, interferon^ production by the 
T cell, tumor necrosis factor product)^ the pell, and cytolysis of a target cell by the T 
cell. 



54. A vaccine composition comprising^ nucleic acid encoding an alt.M-CSF 
immunogenic polypeptide comprising the afnino acid sequence of SEQ ID NO:5 or an 
immunogenic fragment thereof. 

55. The vaccine composition of claim 54, wheYein the nucleic acid is contained in a vector 
selected from the group consisting of adenoviruses\deno-associated viruses, poxviruses, 
vaccinia viruses, attenuated poxviruses, Semliki Fores\virus, Venezuelan equine encephalitis 
virus, retroviruses, Sindbis virus, Ty virus-like particle \d recombinant bacteria. 

56. The vaccine composition of claim 54, wherein the altyM-CSF immunogenic 
polypeptide or immunogenic fragment thereof comprises the afnino acid sequence of SEQ ID 
NO:12. 
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57. Th\vaccine composition of claim 54, further comprising a nucleic acid encoding 
non-alt.M(^F^mmunogenic polypeptide or an immunogenic fragment thereof. 

58. A vaccine composition comprising an immunogenic fragment of SEQ ID NO:5. 



59. The vaccine composition of claim 58, wherein the immunogenic fragment compri 
the amino acid sequence of SEQ ID NO: 12. 



ses 



60. The vbccine composition of claim 58, further comprising a non-alt.M-CSF 
immunogenic polypeptide or an immunogenic fragment thereof. 

61. A vaccineWnposition comprising a cell which expresses an alt.M-CSF nucleic acid 
or polypeptide, or aij immunogenic fragment thereof. 

62. The vaccina composition^ claim 61 , the cell further comprising a non-alt.M-CSF 
nucleic acid or ptilypertMeTor an immunogenic fragment thereof. 



63. The vaccine composition of any of claims 54-62, further comprising an adjuvant. 



64. The vaccine composition 
pharmaceutically acceptable cai 



of any of claims 54-62, further comprising a 
ter. 



